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''7 PRESENT STATUS OF THE GEOCHRONOLOGY OF THE EARLY PRECAMBRIAN 
OF SOUTH I N D I A .  
Y.Gopa1 an and R.Srinivasan, Nat ional  Geophysical Research I n s t i t u t e ,  
Hyderabad-500 007, I N D I A .  

Avai lab le geochronological data, though scanty, ind ica tes  t h a t  s i a l i c  
c r u s t  i n  the form o f  t o n a l i t i c  gneisses developed i n  south I n d i a  3.3 
t o  3.4 Ga ago. These e a r l y  gneisses so f a r  recognised on ly  i n  a few pa r t s  
o f  western Karnataka are main ly  migmatites. However, there i s  as y e t  
no c lea r  geochronological evidence t h a t  these gneisses were preceded 
by a supracrustal  cycle.  Recognisable supracrustal  bel  t s  appear t o  have 
evolved e i t h e r  w i t h i n  o r  border ing t h i s  s i a l i c  c r u s t a l  block. 

The exposed Archaean supracrustal  rocks have been d iv ided i n t o  an 
o lde r  sequence ( t h e  Sargur Group, o lde r  greenstone b e l t s )  and an younger 
voluminous sequence ( t h e  Dharwar Supergroup subdivided i n t o  the Bababudan 
Group and the Chitradurga Group), the two being separated by a gneiss 
forming event a t  3 Ga. I n  the absence o f  unambiguous and prec ise pr imary 
chronologies o f  the h igh grade Sargur assemblages and the low grade basal 
sect ions o f  the Dharwar Supergroup r e l a t i v e  t o  themselves and t o  the  
3.0 Ga gneiss, the  separat ion o f  the supracrustals i n t o  the Dharwar and 
Sargur cyc les remains debatable. The demonstrable 1 i tho log ica l  s i m i l a r i t i e s  
between the basal sect ions o f  the Dharwar supracrustals and the Sargur 
assemblages have been used t o  argue f o r  contemporaneous deposi t ion o f  
the two. 

Whereas the ages o f  the  i n t r u s i v e  gran i tes  and volcanics o f  the  
Chitradurga Group a t  about 2.6 Ga ind i ca te  t h a t  the Dharwar supracrustals 
are o lde r  than t h i s ,  the  p o s s i b i l i t y  t h a t  a t  l e a s t  the basal formations 
of the Dharwar Supergroup may be o lde r  than 3.0 Ga and i n  f a c t  coeval 
w i t h  the Sargur rocks has n o t  y e t  been r u l e d  out.  The t ime span f o r  the 
development o f  the e n t i r e  Dharwar sequence needs t o  be p rec i se l y  determined, 
as t h i s  sequence has signatures which are ra the r  unusual f o r  the Archaean, 
b u t  normal t o  the Proterozoic,  such as d i s t i n c t i o n  o f  s tab le  and mobile 
zones o f  sedimentation, s t a b i l i t y  dur ing the i n i t i a l  stages o f  development 
o f  supracrustal sequence, deposi t ion o f  urani ferous conglomerates, 1 arge 
scale development o f  1 imestones, banded manganese and i r o n  formations 
and s troma to1 i tes  . 
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The t h i r d  major grani te-gneiss forming event occurred 2.5 t o  2.6 
Ga ago marking the c lose o f  the Dharwar tec ton ic  cyc le  and remobi l i s ing  
the p reex i s t i ng  gneisses accompanied by l a rge  scale potash metasomatism. 
The Peninsular Gneissic complex w i t h  three d i s t i n c t  age components (3.4, 

3.0 and 2.6 Ga) resu l ted  by the c lose o f  t h i s  episode. The e a r l i e s t  
g r a n u l i t e  grade metamorphism so f a r  recognised seems t o  be synchronous 
w i t h  t h i s  event. Evidence f o r  3.0 Ga and 2.6 Ga events have been found 
a lso  i n  the g r a n u l i t e  ter rane inc lud ing  the Eastern Ghat b e l t .  The r e l i c t s ,  
i f  any, o f  the e a r l i e r  3.4 Ga event have n o t  y e t  been picked up from 
the g r a n u l i t e  province. 

Geochronological ly l e a s t  constrained are the khondal i tes which resemble 
the Sargur supracrustals and may be h igh grade de r i va t i ves  o f  the Bababudan 
[;roup and the Van iv i las  Formation o f  the Chitradurga Group. Khondali tes  
are known t o  have been in t ruded by charnocki tes i n  the Eastern Ghats. 
But whether these charnockites are as o l d  as 2.6 Ga charnocki tes i n  the 
southern g r a n u l i t e  zone o r  even o lde r  (3.0 Ga) needs t o  be assessed. 
I n  t h i s  context, i t  i s  t o  be noted t h a t  charnocki tes re t rograde t o  gneisses 
and v i ce  versa i n  several places. Charnocki tes  re t rograd ing  t o  gneisses, 
b u t  unconfined t o  l a t e r  shear zones where such re t rogress ion  i s  common, 
could i n  f a c t  belong t o  the o lde r  3.0 Ga event. 

One prevelant  view i s  t h a t  the format ion o f  potash gran i tes  o f  the  
Closepet s u i t e  occurred dur ing the 2.6 Ga event i n  the upper c r u s t  co inc i -  
d ing  w i t h  the charnock i t i za t ion  i n  the lower c rus t .  Yet there are Rb-Sr 
ages as young as 2.1 Ga f o r  some Closepet grani tes.  Was the charnock i t iza-  
t i o n  i n  the lower c r u s t  and potash g ran i te  format ion i n  the upper c r u s t  
a p ro t rac ted  event l a s t i n g  f o r  near ly  500 Ma? 

I n  summary, urgent and systematic geochronological s tud ies should 
address the  fo l l ow ing  f i r s t  order questions on the temporal evo lu t i on  
o f  the south Ind iancrust .  

1. Bo the Sargur supracrustals predate the 3.4 Ga o l d  gneiss ic  components 
o f  the Peninsular Gneissic complex? 
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2. If  not ,  are they older or only coeval w i t h  the lower Dharwar supracru- 
s t a l  s and khondal i tes? 
3 .  What-is the time span for  the development o f  the entire Dharwar 
supracrustal sequence? 
4 .  What i s  the time relation between the 3.0 Ga o l d  gneisses and the 
lower Oharwar supracrustals i n  the Craton and the khondalites i n  the 
Eastern Ghats? 
5. Are there more t h a n  one generation o f  early Precambrian charnockites, 
just as there are more t h a n  one generation o f  gneisses? 
6. Are the metamorphosed mafic dike swarms directly linked t o  the episodes 
of volcanism and plutonism i n  the early Precambiran o f  south  I n d i a ?  


